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'ilus paper -urveys the Loniputor environment in a developing country. 
Levels of de\elopment aio considered and the educational requirements 
of coujitiies at various levels are discussed. Computer activities in 
India, Burma, Pakistan, Brazil and a United Nations sponsored educational 
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center i!i Ilimgary are all described. 
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1. INIROHiri I0\' 

Ihc Unitt'd Naiioiis lias devcloiK'J nuuiv different indicatt)j\^ of the 
level uf developiaciit uf couiitrjes. In tlie computer area, four levels uf 
activity corresponding, to the country^s use of computers have been defined 
[(2), p. so]. These- are (1) hutial, (2) Basic, (5) Operatidfual , and 
(4) Advanced. 

At the initial level there are no oj^erational computers in the 
country. Most information about computer^ comes from salcsnien. 

At the basic icvci there is some understanding of computers in gove^ni- 
ment operations. A fev, computer installations have been established, and 
there is some education and training in computer technology going on in the 
country. 

At the operational level there is extensive understanding of computers, 
and there arc numerous installations, some of which have very large machines. 
Centers for education and training in computer technology offer degree 
programs m computer or information science. , 

The advanced level involves pervasive use of computeis with much 
government and administrative work being carried out by computers. T\\erc 
are quality educational programs offering a complete ^ -iige of education and 
training-. Professional societies have been established, and there is 
participation in national and international meetings and other activities. 
Many tecluiologi es have clianged, or are in the process of being changed. 

Computer education in developing countries may involve countries 
at any one of the <iVK)ve levari s. for example, ^l^.rarll (see sccti(-n ''>c} is 
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clearly approaching the advanced category. At the same time they feel a 
need to become more self-sufficient m their graduate programs m vomputcr 
science. Other countries mav have no computcr^i or a few recent instal lat i (;ns 
Here there is need for more training and advice* at all levels, /ruiii optwa- 
tors to managers and from actual users to decision makers in govenim.enl. 

This last category, the decision makers, is particularly irni-jortant . 
A developing country is characterized by a scarcity of resources. Foreign 
exchange is usually inadequate and that which is available mOst bO spent 
for 'he most important items. Therefore, the people who make decision^ 
about the allocation of resources must understand about computei;s. Tliey • 
must understand about staffing requirements and about application area,s 
where the cbipputer has the best chance of being successfwl at this .initial 
stage of development. They must be able to realistically evalxiatc tlie^ 
statements made by computer salesman, and thus obtain the t>7)e of computer 
system best suited to their particular needs. ^ 

As shown later in this report, there is a real need for a means of 
teaching computer techniques to students of smaller universities, and 
technical schools. ^ For example, the school system* in India is the second 
largest in the world (China is presumed to be- first), but there arc many 
universities, technical schools, and research institutes without ready 
access to computing. By using packet radio techniques low cost terminals 
(costing $3000 to $5000) could be placed at such schools. Not only would 
such terminals supply much needed computing capability at the smaller scliools 
but such communication would encourage contacts between computer useis at 
different institutions, and thus encourage teachers to stay more up-t(i-date 
m their' fields . 



The central fcicjlity supporting these tcnr.inaJs need not be a Ijr^.e 
computer svstein. Tor exanipje, there arc nuni-coniputers on the market, that 
support a language called BASIC, uhich would do tl^e job. Such, a coniputc-r 
With adequate djsk stora^;e v\ould cost on the order of $100,01)0. 

Some persons will say that there is no hope of establ 3 sli i ng radio 

communication in a developing country. Ihcse opinions arise from restrie- 

« 

tions on r.adio transmission usually established by the local military. 
Ilovvevor, recently, in just such an environment, a mineral resources project 
needed to do an aerial survey. Tlie local counterparts working on the 
project said it could not be- done — that permission could not be obtained, 
llic appropriate military official was contacted and approval \;as immediate - 
the military people wanted the experience. Needless to say, a foreigner 
must operate with discretion under such circumstances, and it rs most 
important to get c:ll parties involved in the project. 



4 

/ 

2. AlM'ROrRIAi'I: COMPUILR ORHlNirj) ^IflRRICULA 

The cuiricula appropriate ,for an educational ijMStituticM m a 
ilcveloped country may not be optiri^JUTi for a developing, country. 1 ur exai'pie, 
It may bo important to teach "professional" subjects in order to piepaie 
people to work m the field as soon as possible, At tiie saip.c tme, and as 
resouicc-"* permit, it is imj^ortant to develop university progran.^ t(> pro- 
vide more advanced training. 

r 

In fact, it is necessary to establish "pipe-lines", in both technical 
schools and universities, whicli will supply a continual stream of traii.rJ 
persons to take care of the future needs of the country. Until tln^ i 
done the developing country will find itself spending foreign excliangc to 
educate its computer people abroad. Besides taking valuable fororji exchange, 
this may cause "brain-dram" problems, and rujis ^he' risk of having the 
training not being ideally suited for the home environment. Another risk ^ 
is that the candidate may elect not to take up the position for which the 
training was intended. Some countries require "bonding" to encourage tlie 
trainee to follow through, stipulating that a certain number of years must 
be spent on the job after training has been complied. On the other hand, 
careful planning is necessary to properly use the people who have been 
educated abroad so that their skills can be optimally utilized. 

Tlie United Nations report [(2), pp. 17-20] divides the educational 
requirements of a country into four categories: 

(1) Education of deci s i on -makers , managers, anti computer s> stems 
analysts . 

(2J rjainmg of autfji.aUic tiat a ^)rocr ^ s nu', (M^V) ,'.A]\:iyy i ai' 1 i.j'^ ? » . •>> . 
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(3) Trai n m^; of systems programmers .and appl i cat i on^ pru^;i ai' Mcr^ 

(4) Training of engineers, technicians, and operators. 

Genertil iranagcrs and decision-makers need good orient it iun -viMuai^ 
uhichi tell tliem rea 1 1 s 1 1 c a 1 1) v\hat conputers can do for llieiii ana v^li.ii tht-- 
real costs are. f rt\^ut'nt ly , such seminars are provided by \end.;is arid h.iy 
be so"ieuhat biased in their approacli . Since the developing countJ\' usually 
htis none or feu computer experts it may be necessary to ^end sui.c Vc\ 
people abi uad for sucli training. 

Computer s> stems analysts are concerned wjth the structure and 
mechanisms of organizations. Knowledge about econiniiics, labor-],:ap..i^;w Li-t 
relations, operations research, and systems anal) sis aie all ir]iortant. 
Only a few developing countries' wi 1 1 be able to be sel f~siif fic j c nl in thos^, 
areas . 

The AbP nianager mu-^t luidcrstand computer systems and be able tc- 
ev<iluate proposed hardware-software configurations. lie must, also, be able 
to adcc(uately deal with eniployees, users, and vendors. After prc'iniunai} 
training, on-the-job expericjice for this person is important. Here the 
vendor of the tomiputer system may offer help. 

A systems programmer should be able to write special-purpose 
programs or ad<ipt existing software systems to specific requirements of 
a pr»rticuiar co'r.puter center, lie needs to be able to correct errors m 
systems prorrans. Most vendors have training programs in tins are<i. 
Mom>et lilies tlie vendor, as part of the installation contract, supplies an 
expert lor peiods up to a year. Local personnel c,\n serve an "^ippicnt i cv'- 
sh 1 p'" V. 1 1 ii tin s c \ \'f^ rt . 
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^ ' Applicjtions prugraiiuncrs must be experts in user 1 diii'.u i l.l (MMMIvV 
COBOL, Vl/l, etc.). Computer applications span such a broaJ ^'pectru'n that 
no one indi vickial can he .m expert in all arers. Thcrefoie, the >{pj)]j^atJ( 
prograniiT.er Piu:-t understand computing; very well and be able to talk tu the 
user (tlie expert in tlie specific field) and sHow him hou to u^e the cui put^ 
to solve Ills' problems , 

Oj^e raters can be trained on-the-job by concentrated shurt courre.s. 
In^meers and tochnician.s require much more sopliisticated tiainuif;. If th( 
vendor supplies maintenance, there may be no need for this cate*^C5r\' of 
training. Hi is is an important factor for a developing count rv to cons uie] 

ilovv does a developing country start? If it is a first coiiijUiter 
installation then. ass i stance from the vendor is the easiest way to trajn 
operators and systems programmers. If there arc other mstal lat i on^ in 
the country then employees- may he assigned to one of those for training. 

Short concentrated courses are very valuable m tlic initial stages 
of developing contputer usage. Such a course may last for two vvceKs and 
require the full time participation of the student. The main thrust will 
be the introduction of the student to a computer language (like I ORl R/v>/J . 
In one approach, during the first liour the student is shown a simple 
program winch computes a table^of squares and cubes. He is introduced tt) 
a keypunch, and he punches and tries to run this program. Immediately, 
he leaiTis the inflexible aspects of computer languages --that you have to 
s\y it all and you liave to say it right or tlie computer won^t "uj;derst and" 
It. Also, tlie discipline of punching cards carefully is quickly h.micd. 

Qwr thi tuo ueek j^rriod some lectures in elemciitai\ nu;. i i ] 
# 



analysis are given. The main purpose, however, is to remove aay liiystiCiM,: 
associated with coi.:i)uters , to teach the student that he must spell o-ut 
computational proeedur(\s carefully, that the computer will do no mv^rt than 
the user is smart enough to tel] it to do, that once a com))ut al uuia 1 al- 
gorithPi IS checked out that it can , be expected to perform tlie bj'-ie wax- 
each time It IS run, and that problems involving large (unounts of data 
must have ways to be checked to verify that all procedures (both maniial 
and conputer) are performed properly, and that the data itself in correct. 

_ln a developing country such courses will enable the identification 
of candidates for further training. Operators and potential s\stcris and 
applications progranj'.iers may be recruited from the graduates of such 
classes. 

* llie next step is a one year diploma course covering topics in 
information and computer science. Starting with a one- year diplui.'ui ct,urse, 
instead of j^imiiedi ate ly estabiisning majors or graduate j)rograms m 
computer science, has several advantages. This procedure causes less 
impact en the traditional educational structure and yet provides form<il 
recognition of the training to which the candidate has bepn exposed. 
Also, this scheme provides additions to the woj^ force without too mucIi 
delay. it is, in addition, a je-training mechanism for those who wt^uld 
like to eliangc into tlje computer area from other disciplines or activities. 

Students jiiay be selected from graduates in mathematics, 'cience, 
or cn^^i neer 1 ng di sc i]^ 1 ines . The topics covered should include coihput.il i^nal 
matheniatus, tne lo[;ical design of computer sN'stems, cc»iiipatcr- 1 i:i);u.i/.c* 
and their t i .nr» 1 jt i (jii , and operating system;. ilnwc\rr, the j^ro/.f.iT!' r 



really loa'nis ins tiade by "Juiiig". llius, any formal education, sulii as 
described above, should be followed by an apprenticeship in an operatang 
computci center under an expei'ienced programmer.' 

l-or tlie first installation in a country, such apprenticeship 
training-; has to be obtained abroad or visiting experts must be brought 
in. Sending the trainee abroad is generally cheaper tlian bringing m 
the expert, because of the difference in salaiy levels. However, the 
Visitjng expert can train several people, and can assist Jn other ways 
(advising, planning curricula, and helping with difficult customer 
problems in the applications area). Also, the trainee suffers no cultural 
shock and is not attracted by foreign environments. In some cases a 
coml)i nation of the two methods may be desirable. 



'ihc fij'st pnunt)' i'or computing m developing countiic. \\ 
the euudtional area. In c rder fur the countr\ to ratiunali} w'..vi]<>; 
coiiiputei triage il need*^. a body of vvell trained professionals and pru,,ici . 
which Will sujiply the per>onnc] needs as computer usage grows, 

III storjcally , tl»e early installations m educational mstitutiv.. 
have been small batch ]n'ocessing systens. In recent years, si:. ail tii:K 
shading s\ster.i' (costing approxiniatcly $1U0,CK}U) ha\e been avail. ibU. 
l!(>Ae\er, \\\ the devoloping cuiuitry the first conputer installatiOi u-'iill. 
iniist serve all kinds of users. F*or example, the computer riust do data 
processing as well as satisfy th.c educational requi reirients . Ihorelort", 
small batch syste.iis buive been almost 'inivcrsally used in initial nista 1 la! i ui' - 
An exception is seen at the Indian Institute of Management at Aiu edaba<i, 
Inida (see section 5b). 

Remote tenninals on a larger computer have not been popular \\\ 
developing countries because of communication difficulties., frequeiit'l)' 
there is a shortage of trunk lines which makes it difficult to establirdi 
coiuuctions vvhen desired. Alternate means of communication (.-.uch as packet 
radiu) could rake a real difference. This would allow smal school s to 
have a tenunal on uhicn students could learn to compute. 
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K r KGB LI M AKl AS 

The initial cslahl i.shnieiu of coniputor activities involves a nun.bci 
(»f problems. IxMder.^fup it^ ncoded. Someone who is technically cc^:;'prtcnt 
cind strongly notivaioJ i,^ required. This person needs supp<^' Jor 
to obtain the lc^ourcos i _cessary to acc[uirc staff and comj .iauiuaic^. 
V.ic success or failure of a computer installation depends vcr> strongh 
upwn fiiuhng this individual. Even if there is good foreign techiiicai 
•'upporl , if there is no Icadci^ship among the nationals then tlie coinputoi 
activity Will have difficulty in succeeding. The author has p'.rscMial 1\ 
been in\olved \.ith a conlputer center m a developing countn' v.hore tht 
mabjlity to cut through the "red tape" mvolvt^ . in ac((uiring a conipc^tont 
leader h,as limited the development of the computer activity. 'ihis is 
true in spite of more than adequate foreign financial support, foivign 
toclnucal assistance, and adequately trained and experienced local stafi'. 

With adequate leadership there still the probleiu of hov. to 
acquire computer hardware. The cases referred to -tn^scction 5 had hel]^- fron 
the Hnited Nations, the Ford Foundation, and from the U. S> Agency for 
InteiiiJt lonal Development. If outside help is not obtain:ihle, tiion tlie 
count r) has to decide whether there is foreign exchange available fov. the 
purpose . 

Customs procedures and ^uties arequite often designed to di^x'ourago 
the (■ ^ pcfid 1 1 ure of foreign exchange. In some cases importat itni is i\m ^ 
buUlcn and m others mportation is discouraged by jiaking the duty 
exlu'Tbi tant , Since computer components and supplies (like reels c>f i .a i nc t i c 
t a{)^ j oil ell imjHisMf^le to acc^uire local Iv in a dove loj^ mi_^'. e.'unLr\ 

er|c ; 



this can be an extremely serious problem. 

ITion 'liere I^ the pioblcin of wliat luirdware to buy. ilie ^(jjii'iit^i 

salcsinon w '\ "pusli" his own prt^duct, bem^ careful not to i.i-. i^n 

any short coi.un^'.s it niay luive. hach will make glorious prc^inises ab.ut 

future support m areas of pro^;ranuii]ng, making manuals available, .md 

obtaining, aj^-p 1 i c i * i ons pro^;rams. The buyer should check on huw tin ..ndoi 

has pcrfuri:-eL] .it otlier . ns t <i 1 lat i on^ that he has Hiadc under s^riilai 

c 1 rcunst ancc^s . 

/ \ 

Peiiiap' uf even iiiure importance tlian the capa])i]it\ ol^ \\\c initial 
instal lat 1 (Ml is the ability of the vendor to supply spare parts and ^, 
provide adequate i:un nte;iance . 01 course, it is mo.^t important that the 
countrv plan to make foreign exchange available for supporting tht conti- 
nued oper<ition and growth of the computer center. 

After a computer has been decided upon and installed, tiure are 
often ?i?rious technical pioblcms that must be overcome. One of th.c-^ i 
an adequate power suppl\ . In developing countries power distribulu-n 
systens may not have surplus capacity. Since the/require imported eajup- 
ment, most generally the existing systems minimally supply the current 
need.s of the country. Regulation is poor, and feeder lines tend to be long, 
leading to excessive volttige drop. Heavy loading may cause excessive 
voltage fluctuations. In order to avoid burning out electric liglits these 
variations are set to he on ^the low side. 

Most power consumption m the develo})ing country occurs with 
ligjits and electric motors. Tins means tliat even if the genei.itin^ 
equijTicnt was untally designed to ijuiuitain "standard" f i cqm m , th''r<- 



IS little incentive to maintain it in adjustment.' Since the need is not 
there, little effurt is made to keep the generating; ecjUipment peiioriung 
to the original standards. Ilu s means that in nearly all cases coirputer 
iiKstal hit ions need voltage regulation. 'Hiis is not too lifficuit a rr^^bieii 
to .soUr as voltage regulators adecjuate for the job are easily a\.ti Little. 
Of courL.c, expenditure of foreign exchange is probably required, uliieli as 
noted earlier, carries its oun set of problems. 

If the frequency is not well controlled, then the regulator must 
be more elaborate (expensive), requiring more extensive equipment, Ihis 
may re(iuire a motor generator system with controls for both >f rccuu nc}' 
and volta;.;e. 

It was this type of system m which the altemator bunied out in 

Rangoon (^-.ee section 5a). 'Hns caused a shutdown of the equipment for 

several ueeks as the vendor would honor the guarantee, m the ci renins tances , 

t 

only if the alternator was shipped back to Lngland for'^N^^wi ring. Later 
It was discovered that a heater had not been connected which was designed 
to Keep the alteniator warm enough so that it would not "sweat" when the 
system was not in use. Miether this was the real cause of failuie is not 
act ually knowii . 

A particularly annoying practice in power companies m develojnng 
eountries is that of turning off the power without notice. Since of 
tlieir users just start wlierc they left off when the power comes (m again, 
few complaints arc generated. However, for a computer' is is eat a . t rc^ph i c 
for the job in [)roces'^, and sometimes leads to loss of liles m drk .)steni 

'iclc[)huiie s>'^teins suffer fur ihany of tlic sanu^ reasons ,is Ww luiurr 
systems \w a developing country. Since maximum covfiag.e at utii i: ^) t 



IS 111 i ^'^.i^v, tl. • ^M.tlity of the lines lor voice is mar^'jnal. \ .r. {hl i rui c 
the nui.ibcr of tiuu^ lines from one exchange to another js minii.'al. Ihe 
result Js tiiat the (alier na\ get a busy signal, not because the mat i 

phone IS m use, but because all trunk lines betueen the two poinl.s are 
busy, lliis present'-- a very seiious problem. As long as sonic* kiiul oi 
pouer is a\ailable, the voltage regulation and frequency control prviblci'is 
chscus'H-d above can be solved locally at the installation. Tclepiione 
communication problems are another matter, llie level of ccm])uter u-e, by 
itself, Kould not justify expenditure for additional trunk lines or 
unproved repeater an^.plifiers. 

Supplies are another problem area. Not only arc they o/ten 
difficult to obtain, requiring foreign exchange and import peri/its, but 
tlie> often need to be handled uith extreme care, ^uiched cards an. s-ji h 
an example, 'lliese must be carefully manufactured (so tiiat the ^<ird 
reader will feed them one at a time), and they must be handled c<ir(M\ill> 
in shipment. For instance, they must not be allowed to get wet. At the 
computer center they must be stored uiider controlled temperature and 
humidity. Few other products h<indled by shippers, warehouse people, etc., 
h>ive to be as carefully handled. 
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5. CAbi: S'UIDILS ^ 

i 

Case stiKhcs are ^ow idercd cf the following coiapult>r CMilei^ : 
(a) llie Uiiucrsities ' C.-nputJin; (Centre, 'niauajiig Collect' 

Rangoon, Humia . 
(1^) Indian Institute uf Managerient, Ahmcdabad, India, | 

(c) Indian Institute of 'iechnology, Kanpur, India, 

(d) University of Islaiifabad, Islamabad, Pakistan, 

(e) 'Ihrec universities m Brazil. 

(fj Inteniational Computer Tducation Centre, Budapest, llu-;^ai). 

(a) ' 'Ibe Universities' Coinputing Centre 
Thamauu: College Campus , 
Ra ngoou, Burma . 

In 1970 lj:\bSCO app'roacbed tbe University of Califonua relative 
to a tecbnical assistance project in Rangoon, llic final contract was 
signed in lebruary of 1973, and is to run for four years. 

In contrast to tbe CoKiputer Centers in many developing cuuntrie.s 
tbe initial Burmese staff leadersbip was excellent. Tlic senior people 
bad been trained in bngland or in tbe United States (at Stanford Univer- 
sity). Vc\o director. Dr. Cbit .Swe, is a coiDpetent matbcmatician and bas 
done an excellent job in setting up tbe center. 

llie computer fan ICL 19U5) , wb i cb was ac(piijed witb UM M O 
funding, was mstalleil in lebruary of 197/. and operation bas been veiy 
a 1 "J~act (U^v, except \\n some mntor generator troubles a^. noted m sciIm^m 4, 



'ihc center toacluni; various short c'uursc'S and has established 
a dij^lc^'ui Luiuso \u (o:;:*tcr '»^iviice. Besides educal i (>iki 1 i :oi;r.e 

thcM'e 1'; extensive Jiiterrst by various government activities in usmj'. 
the con[>uter. A fri^Jittnin^; ta;.L is ttic processing of the data fur the 
Burmese enisus uhich \.as taken in 1973, (This is the first census suko 
Burma hcc^imc^ indepeiiJt iit . j* 

It is much too early to measure the quality of this j)rograin. 
Mv)'.Never, it is off to a good start. The quality of the director and his 
sciuor people promise high proi)al) 1 1 1 ty of success. 

(b) Indian Institute of Management , 

f ' 

Ahmcdabad , Indi a . 

IVith help from tlic Ford Foundacibn, the Institute of Mana^eniont- 
acquii'ed a Hew Lett -Packard time -sharing computer- The system has i)t)tli 
teletype terminals and CRT displays. The primary user language is MASK \ 
f'ihe small tine-sharing computer system, using llewlett-Packa-^'d or Digital 
l-quipment Corporation hard){S'arc, is an ideal low-cost way of giving real 
cc^putcr experience to students.) 

y 

The leadership of the computer activity has been in the capable 
hands of <J. G. Krishnayya. He has recruited staff and dcvelopeil curricula 
with emphasis on management information systems. 

They have a one-yiMr diploma course m Informatics in lousiness and 



1. *jhe original HASH: uas develojunl at Dartmouth. It is si);nlar to !nRlR.\\. 



Government. Tlic progzMin includes courses on Business Systeris, Operat i oiki] 
An.ilvsis, !lana^;en.eiU I nfo rii:at ion S>steins, Computer SybtLiu:., fJp^.ai.i . .it iuwi] 
Bcliavior, System Design, Logistics and Large System Analysiis, and Cur.jMiter- 
based Information Retrieval Systems. 

lo get some feel of a ^specific program in a developm^^, count ly it 
is worthwhile to look at this program (see ref. 7). Mr. Krislmavya looks 
at the U. S. programs and says that they are developing "new cadr:^~ ... 
who will specialize in tlie system development function." lie sass iiiaiiagi - 
nent education is stressing decision making using existing account nit^ flows 
and the computer scientists arc concerned with hardware/software to ilic 
exclusion of application utility and economic viability. Therefore, in 
the programs, there has been a push toward an interdisciplinary curriculuih 
(see ref. 8) aimed at producing professionals who are "user-oriented, 
application-wise, and conscious of changing hardware limits and s\stem 

potentialities." On the other hand, he says, "Luropean countries ... are 
reserving University type training for a very few specialists ... and 
provide graded work-a-day skills ... through a series of short courses . . ." 
with certification as the person gains experience. With this bnckgroiind 
he proposes to offer a post-graduate course covering the following subjects 

(1) Organizational functions the process of running an enterprise. 

(2) Operation analysis and modeling analytical nnd sin-ulation tools 
useful in system design. 

(3) Human and organisational beliavior organizational structure^ 
impact of information systems, tlie process of orgjn i zat u>na I 
cliange . 

(']) Computer systems hardw.i re/'-of tware systcniis and ope i .it i ii), '.\'to!i 



(S) Information analy"'l^ and system design data bQsc concepts, 

system r.tility, ijMiM^;erial aspects. 
(.(*> Infonnation structures and files data mana^icment , security. 

(7) Logistic and administrative systems accountability, audit 
trai Is , 1 n format ion retrieval . 

(8) Real-;;fime and on-line systems data comr.iunications , reservation 
"systems. - , 

{[)) System design project. 

c) Indian Institute of Technology , 
Kanpur, India . 

The Indian Institute of Technology at Kanpur came into existence 
as a joint effort of the GoveniTnent of India and nine American Universities 
under contract to the U. S. Agency for International Development. This 
was one of five such Institutes. 'Ilie Soviet Union assisted IIT/Bombay, 
West Germany-- 1 IT/Madras, and the United Kingdom--IlT/Dclhi . Tlierc had 
been earlier United Nations support for I IT/KharagpOr (near Calcutta). 

'Ihe first installation at Kiinpur was in 1963. 'Ilie computer was 
an IBM 1620 with 40K digits of memory and three tape drives. I^isks were 
not available when this system was ordered. 
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Ihc corrputcr \ms slup})ed from N'cw York to Kan])ur on a i.);artcicu 
UCV (the piano had other ..ciontifjc OL|Uipn)ont on itj. iho j'l.inr i;.: d 
in New Delhi for customs clearance only to discover that no ranife.^ v,a , 
available custom'-' office "gave up" and said to take it Kii^j-in 

and "let hin know what was on the i)lane." 'flic commercial aM'port'at 
.Kanjuii* would not handle a 1)C7. However, permission was obtained (.iftei 
some nep,ot Kition) to use the militar) airport at Kanpur, and usin^; 
borrow. ed military fprk-lifts we tmnsferred the equipment fr(;n the pla-.f 
to trucks working bc^'een rionooon showers. 

India collects road taxes at tax gates on the h]ghwa\s and tlurr 
was one such gate between the airport and the Institute Cairipu^- . Rather 
than face 'the paper work involved in paying road taxes with USMli funds 
wc borrowed an Indian Air Force truck to lead the convoy. \\c breer.ed 
through the tax gate with hoiTiS blowing before the tax inspector hr.d 
fig^ured out what was happening. 

At the Institute wc had to unload the coniputer into unfinished 
computer quarters, lliere was uct plaster on the walls and water standm 
on the floor. Getting the computer from the twck into the unfinished 
building with only man power available was a memorable expcrjmce. 

Checking on crates, wh'ich we didn't dare open because of the 
environment, we decided that we udc short one single phase frcciuency 
converter- regulator. The computer was 60 cycle equipment hcc^ausc of 
"Buy Ai:, erica" restrictions (^n PSAIi) fund^. India is 50 C)'ch'. In an 
IBM \(i?A) the tape s>stem is 3-phase and the (dUj is .sjngjo j^ha^ l , A 3- 
phase converter v as mclud^'d, hut no single j^ha-e. St veial rahl^ . tu \r 



U)rk established that IBM wa5i rcs])onsible. Withm a week they loCdtcLl <i 
single phas^.* convert^]' m (.ermany and air- f rc ighted it to Delhi. iiut v^<J 
had no iniT)ort license! With th^e cooperation of the custom^s offjciaJs, 
it was consigned as personal preperty to the administrative officer of 
the project. 

With all these, troubles we were still able to *'power-up" the computer 
approximately two weeks after its arrival in Kanpur. 

'llie point of this s^tory is that the process of installing a conputer 
in a developing country will frequently involve a variety of prohleris which 
would be of no consequence in a developed country. However, in a develo[)ing 
coun^ry any one of these ipay become a major problem. 

The author and two other American computer experts^ arrived on the 
campus the first of July of 1963. There was no Indian countei^^iart staff 
during that first year. However, operating staff was recruited and tlie 
Americans gave four two-week ia tensive courses open to people from any place 
in India. 

These courses were so successful and well received, tliat since then 
there have i)een two to four such courses given each year, including tlK^ 
current one. 'ihese courses built up a cadre of users located at otH'er 
academic institutions and m the government. At the same time numerical 
computation was taught to the local students. 

Both in the short courses and in the IIT courses a "hnnds-on" 
philosophy wiis used. At the end of the first lecture tiie student was 
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expected to punch up a lOFUMlW program, debug, and ruji it. 

In due couisc an iI>M 7u44 with disk and tapcb was initial led m 
the comj)Uter center. This system is now operating at near saturation. 

During the ten years of the USA participation m the progiam 

m 

there were five Americans helping in the computer area. Initially, the 
computer center was under Professor Kesavan. When he left India to go 
to the University of Waterloo in Canada, Dr. V. Rajaraman (L.h, degi»ee 
at U.C. Berkeley) became director of the Computer Center. It was 
Dr. Rajaraman's vigorous technical leadership and administrative ability 
that helped make IIT/Kanpur the leading school in Computer Science m 
India.. Certainly, the support of the first director. Dr. P. Kelkar, and 
the current director. Dr. M. Muthana, were also significant in j.Uiking the 
computer program successful. 

Another factor that should not be overlooked is the contribut io!i 
of AnieriCcin visiting experts in other departments at J^npur. lliese peopl 
were used to heavy use of computers m their home environments, so they 
cncotaraged their Indian counterparts to "become computer conscious/' 

'ihe characteristics of the Kanpur program which contributed most 
in making it a success are the following: 

(1) Most important, a first class Indian was found to lead the progr 
He not only developed a good service facility at the computer 
center, but )ie also establi-,hed a good acatk-rnic progr<n,i, and a 
research pro);rai.! in^^omputcr science (with pub 1 1 c<it i oris in '^uch 
journals as the IM ! Transactions (mi Coniputers J . 

(2) 'UuMX- iiuis liave been ^ thie-.hold cvfject, ih that a lari,^ luiinber 



of American visitors, and the rc^/uitin^; of mai^y Indiana froifi 
Western iijst itutuMi'^, established (transplanted) a s i ^;n i f i can t 
interest in computing. 

Graduates of 1 1 F/Kanjiur arc moving out to other institutions in 
India. For example, people from Kanpur are involved in setting up the 
regional computer center at IIT/Madras. 

d) University of Islamabad 
Islamabad, Paki stan 

The Pakistan Commission on National tducation proj)osed the creation 
of two new universities in 19S9. One of those came into existence in 1964, 
and in 1971 construction was begun on new buildiiigs on a new campus m 
Islamabad. Courses had been started in temporary quarters in Rawalpindi. 

With help from the Ford I-ouwdation the University of Islamabad 
acquired an IBM 300/44, which was installed in September of 1972. With 
visiting staff, suj^ported by UNLSCO, they started a series of intensive 
courses and a one-year diploma course is currently underway. 

Pakistan is interesting because the relatively free economy has 
aliowod institutions such as banks to e^stablish major computer centers. 
The shortage of trained personnel has pushed up salary levels m the 
private sector, making it difficult for government institutions and univer- 
sities to hire competent peopK . Tnus, the most si gni ficant' factor in 
the development of the computer activity at the University has been the 
lack of technically competent, agressivc leadership. 



'Ihc war witii India am! the rctjrciuont of the vice-chancellor 
also served to dday the dexelopnieat of the program. Recentl), a ikw 
vice-chancellor has been appojnted, and siie is taking decisive i.iv)\^-s to 
improve the situation. 

« 

c) lliree Universities in Brazil 

'Hiere are tliree ujuversities in hi^azi 1 whicli aie parliciilarlv 
active m tlie Computer Science area. These are University of Sao Paolo, , 
the Federal University of Rio de Janeiro, and Catlioljc Universin of 
Rio de Janeiro. Catholic University lias been active for the l(>].^/.^^t 
time, having, in cooperation wi-th IBM, established the Rio f)ata {\-nter. 

The main growth of computing i,n Brazil has occurred smeo loo7. 
llie National Academy of Science report (5, page 76) reports tliere are 6M) 
(m 1971) computer installations in Brazil witli forty installations being 
located m tlurty-one universities and research centers. In contrast to 
some other countries, training facijities and undergraduate level programs 
already exist. However, there is a serious need for a few doctonal level 
programs wlucli can prepare people to teach in tlie other iiist itut i ens . Most 
such training is currently doi\e abroad at substantially extra cost to 
Brazil. ^ 

Recommendations for improving comjiuter science education in Bra^^il 
(see ref. 4) include the following: 

A. Lach of tlie above Universities sliould plan for the continuous 

presence of foreign experts, 'lliese nulividuals should bo recog- 
nized c^xjHits IP their areas of spec i a 1 1 ::at i on . Ihc \ 'iifinld ^-pend 



at least one yc.ir in Brazil. F-ur each expert a local group slu.uUi 
be ideniified uKo can work with ham an^l sustain tlic actjvit> aW.i 
'^hc Kaves (4, page 1). 

B. Suimnji ibtitutc; should be held at the three Univeisities v.itn 

partic;]\it ion i vow] tiie whole computer cojiMunity. 'Ihti-c lustituu*. 
should be used to stimulate research proijrams and to impru\e the 
qmil.ty of te<ichjng m the otlier institutions (4, jiage 3). 

r. Overseas training sliould be continued (4, page 4). 

It is clear that computer usage and educational proj^rams are \.tll 
cstahlislied m braml. For example, intensive courses on coinputing 
(mainly I-ORTR.W', B\S]C, :i-d COBOL) have been given to nearly 8001) stiidejit 
at lUst one of t e lunver ities mentioned (4, p. 4 of Part II J). 

f J International Computer Education Center 
Budapest, Hungar>^ 

Die Central Statistical Office of the Hungarian Goveniment cstal)^ 
lished a conpuK r training center. Iliis became a national trairun/, eeiiter 
and, in January 197', becane the International Computer Lduc<ition Center 
witliVupport from the IJr.ited Nations Develoj.meK t Program, 

Hie cen.ter /tas a domm.uit position in Hungary for training com|Mtei 
prc>fc ) ou.lI s . It also offers courses for computer technicians and geiieial 
int lodiictory (adult c-xtensi on - t)'pej courses. 

J'he center aJs(^ lias an active public.:^ion jirogram. It lias pruLlnced 
mo .t of th( liiin;sii J an i<ih,.Mig'' t'^clinical litcratun to sup.poi I the al.i>.i 



{'rograiu (sec (> , page 2). 

'Hie objoctives of iho UNDP supiiurl of the project include 

^ A. 'Hie procurement of a centralized educational Computer fa^.lity and 
an educational computer network system, 

B. To identify course requirements depending on needs of central and 
local goveniments . 

C\ To develop course curricula for all levels of education for 

1) teachers of computer science 

2) specialists in applied computer techniques 

3) managers of computer facilities, and 

4) non-specialist users of computers. 

IK To perform research in educational methods. 

L. To provide facilities for a limited number of qualified foreign 
^ students from developing countries. 

h. To identify requirements tor training of students from <lcveloping 
countries. 

C. To conduct sei«inars and training for students from developing 
countries. 

}\, To organize and host intemational symposia in computer training. 

'llie center will acquire in 1974 an IBM 370/145 and there will be 
'rovision -for time-shanng and for remote terminals^. 

Ihi^; activity is just coming into exi ^ence and it i,s much too 
.:rlv to assess jti^ level of performance. 
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